Functional assembly of 260-kDa oligomers required for mosquito-larvicidal activity of the Bacillus thuringiensis Cry4Ba toxin.
Oligomerization has been shown to contribute to the toxicity of Bacillus thuringiensis Cry toxins. Mutations have been made in the Cry4Ba toxin and resulted in toxic to non-toxic mutants toward Aedes aegypti larvae. In this study, Cry4Ba wild type and mutants were analyzed for oligomer formation in vitro, biochemical properties and their relationships with larvicidal activity. In vitro, the Cry4Ba forms two-main types of the oligomers including (1) the 260-kDa and larger oligomers, which assembled in the carbonate buffer, pH 10.0 and completely dissociated by heating at 90°C and (2) 190-kDa oligomer, which was induced by heat, sodium-salt and detergent addition. Polar and charge residues in the toxin domain I and II may contribute to formation of the 260-kDa oligomers. A single Cys-525 in domain III was replaced with serine resulting in the C525S mutant, which exhibited a 50% reduction in larvicidal activity compared to the Cry4Ba wild-type. The mutant exhibited partial loss in larger oligomer of the 260kDa and total loss of 190-kDa oligomer. The results revealed an important role of the Cys-525 in intermolecular disulfide formation of larger oligomer as well as the 190-kDa oligomer. Despite of their formations in the receptor free condition, the 260-kDa and larger oligomers were found to strongly correspond to Cry4Ba toxicity suggesting their functional roles in the A. aegypti larvae. Also, possible roles of the 260-kDa and larger oligomers have been proposed in this report.